Marine microorganisms have been recognized as important yet relatively unexplored sources for structurally diverse bioactive secondary metabolites. [1] [2] [3] In the course of our studies on secondary metabolites from marine microorganisms from Korea, we have recently reported the isolation of chejuenolides A and B from the marine bacterium Hahella chejuensis. 4 Continuous studies of H. chejuensis scale-up culture have afforded an additional new macrocyclic metabolite named chejuenolide C (1). Details of the isolation and structure elucidation of this compound are reported herein.
Chejuenolide C (1) was assigned the molecular formula C 23 H 33 NO 4 as chejuenolides A and B, 4 on the basis of HRESIMS analysis and NMR data ( The absolute configuration of chejuenolide C (1) was assigned by application of the modified Mosher method. for the two diastereomeric esters 2b and 2a were calculated in order to assign the absolute configurations at C-8 and C-14 ( Figure 1 ). Calculations for all of the relevant signals suggested the R and S absolute configurations at C-8 and C-14, respectively. The relative stereochemistry of four chiral centers in chejuenolide C (1) was proposed by detailed analysis of 
H-
1 H coupling constants of 1 with those of chejuenolide A led to the assignment of the relative configuration of the macrocyclic ring portion C6-C17 of 1, as well as the geometries of double bonds at C10/C11, C12/C13, and C16/C17, to match those of chejuenolide A. 4 However, the chemical shifts of the olefinic carbons and protons at C-4 and C-6 as well as the allylic carbon at C-19 were different from the corresponding signals in the NMR data of chejuenolide A. The J value (H-6/H-7 = 15.8 Hz) indicated the geometry of the double bond at C6/C7 to be E. On the other hand, the geometry of the double bond at C4/C5 was suggested to be reversed as compared to those in chejuenolides A and B based on the chemical shift of C-19 (δ 20.1), which resonated at relatively down-field region from the corresponding methyl groups in chejuenolides A (δ 12.8) and B (δ 12.3). Thus, the geometry of the double bond at C4/C5 position was proposed as Z, and this assignment was confirmed by the observation of NOESY correlations for H-3/H-6 and H-4/H3-19 (Figures 2 and 3) . The absence of NOESY correlations for H-19/H-3 and H-4/H-6 also supported this assignment. Therefore, the conformation of the C4-C13 portion of the molecule was assigned as shown in Figure 2 . For the C13-C17-C1-C5 portion, the anti-relationship for H-3/H-4 and the gauche-relationship for H-2/H-3 were deduced from the respective J values (H-3/H-4 = 7.7 Hz; H-2/H-3 = 3.9 Hz) and NOESY correlations for H-2/H-16 and H-3/H-6. Accordingly, H-2 and H-3 were deposited on the bottom face of the macrocycle, thereby placing CH3-18 and the N-acetyl group to the outside of the macrocycle. Therefore, the conformation of the C13-C17-C1-C5 portion of 1 was assigned as shown in Figure 3 . Taken together, the absolute configuration of 1 was assigned as 2R, 3S, 8R, and 14S.
Chejuenolide C (1) is a new member of 17-membered carbocyclic polyenes, which distinctively differs from the macrocyclic rings of regular macrolide polyketide. [6] [7] [8] [9] [10] Among the 17-membered carbocyclic tetraenes and related metabolites, chejuenolide C is the first compound that possesses Z-configuration at C4/C5 position.
Experimental Section
General experimental procedures. Optical rotation was recorded on a Perkin Elmer 341 digital polarimeter. ESIMS data were obtained using a Q-tof micro LC-MS/MS instrument (Waters, USA) at the Korea University, Seoul, Korea. NMR spectra (1D and 2D) were recorded in CD3OD and pyridine-d5 using a JEOL JNM ECP-400 spectrometer (400 MHz for 1 H and 100 MHz for 13 C), and chemical shifts were referenced relative to tetramethylsilane (δH/δC = 0). HMQC and HMBC experiments were optimized for 1 JCH = 140 Hz and n JCH = 8 Hz, respectively. Solvents for extractions and open column chromatography were reagent grade and used without further purification. Solvents used for HPLC were analytical grade. Flash column chromatography was carried out using YMC octadecyl-functionalized silica gel (C18). HPLC separations were performed on a Shiseido Capcell Pak® C18 column (10 × 250 mm; 5-µm particle size) with a flow rate of 2 mL/min. Compounds were detected by UV absorption at 210 nm.
Biological material. Details of the collection and identification of the bacterium have been described previously. 4 Fermentation, extraction, and isolation. Hahella chejuensis was cultured on eighteen 1 L Elenmeyer flasks, each containing 400 mL of ZoBell broth media [5 g/L of Bacto Peptone (Difco), 1 g/L of yeast extract (Difco), 10 mg/L of FePO4, and 750 g of seawater, pH = 7.2]. Flasks were individually inoculated with 2 mL seed cultures of H. chejuensis. Flask cultures were incubated at 28 °C and aerated by agitation on a rotary shaker at 150 rpm for a period of 7 days. Extraction of the filtered fermentation broth with EtOAc (10 × 1 L) provided an organic phase, which was then concentrated using a rotary evaporator to yield 1.9 g of a crude extract. The resulting crude EtOAc extract was subjected to C 18 functionalized silica gel flash column chromatography (4 × 25 cm), eluting with a stepwise gradient of 20%, 40%, 50%, 60%, 80%, 90%, and 100 % (v/v) MeOH in H2O (500 mL each). The fraction eluted at 60 % MeOH (24 mg) was then subjected to semipreparative reversed-phase HPLC using a gradient from 30 to 40% CH 3 Similarly, the reaction mixture from another sample of 1 (0.5 mg, 0.001 mmol), (R)-MPTACl (2.0 µL, 0.011 mmol), and pyridine-d5 (0.5 mL) was processed as described above for 2a to afford 2b:
Preparation of bis-(R)-MTPA ester (2a) and bis-(S)-MTPA ester (2b)
1 H NMR (pyridine-d5, 400 MHz) δ (integration, multiplicity, J in Hz, assignment): 3.74 (1H, m, H-2), 5.44 (1H, t, 8.1, H-3 
